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Class 5: The Great Salt LakeClass 5: The Great Salt Lake

�� No numeric standardsNo numeric standards

�� Protected for primary and secondary contact Protected for primary and secondary contact 

recreation, waterfowl, shore birds and other recreation, waterfowl, shore birds and other 

waterwater--oriented wildlife including their oriented wildlife including their 

necessary aquatic organisms in their food necessary aquatic organisms in their food 

chain, and mineral extractionchain, and mineral extraction



Industry – Brine Shrimp Cysts

Birds – Brine Shrimp & Cysts, and Brine Flies



� Largest lake west of the MississippiLargest lake west of the Mississippi

�� 44thth largest terminal lake in the world; over 3,000 milargest terminal lake in the world; over 3,000 mi22

�� 3 to 5 times saltier than the ocean3 to 5 times saltier than the ocean

�� Maximum depth is 35 feet; average depth is 13 feetMaximum depth is 35 feet; average depth is 13 feet

�� Supports between 2 and 5 million shorebirdsSupports between 2 and 5 million shorebirds

�� Supports mineral and chemical extraction; brine Supports mineral and chemical extraction; brine 

shrimp industry; duck clubs; and recreationshrimp industry; duck clubs; and recreation

�� Home to 98% of UtahHome to 98% of Utah’’s swans; 70% of the ducks; and s swans; 70% of the ducks; and 

31% of the Canada Geese31% of the Canada Geese

�� Supports 85% of the stateSupports 85% of the state’’s wetlandss wetlands

�� >80% of the wastewater in the state flows into the GSL>80% of the wastewater in the state flows into the GSL

The Great Salt Lake





Bingham Canyon Copper MineBingham Canyon Copper Mine



Zone A

Zone B



Please note that the Zone B RO reject 

water discharge to the tailings 

impoundment goes into the North 

Expansion Impoundment
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Steering Committee PurposeSteering Committee Purpose

�� Create a partnership among stakeholdersCreate a partnership among stakeholders

�� Conduct a transparent public processConduct a transparent public process

�� Establish a Science PanelEstablish a Science Panel

�� Sponsor and guide scientific researchSponsor and guide scientific research

�� Help secure fundingHelp secure funding

�� Adhere to state & federal laws & Adhere to state & federal laws & 

regulationsregulations

�� Make a recommendation to the Division of Make a recommendation to the Division of 

Water Quality on a Se standard for the Water Quality on a Se standard for the 

GSL GSL 



Steering Committee MakeSteering Committee Make--upup

1. Forestry & State 1. Forestry & State 

LandsLands

2. Wildlife Resources2. Wildlife Resources

3. EPA Region VIII3. EPA Region VIII

4. US Fish & Wildlife4. US Fish & Wildlife

5. Brine Shrimp Industry5. Brine Shrimp Industry

6. Mineral Extractors6. Mineral Extractors

7. US Geological Survey7. US Geological Survey

8. Kennecott Utah 8. Kennecott Utah 

CopperCopper

9.  Jordan Valley WCD9.  Jordan Valley WCD

10. POTWs10. POTWs

11. GSL Alliance11. GSL Alliance

12. GSL Alliance12. GSL Alliance

13. Duck Clubs13. Duck Clubs

14. Wasatch Front RC14. Wasatch Front RC

15. DEQ15. DEQ

16. DWQ16. DWQ



GSL Science PanelGSL Science Panel

�� Bill Adams, Ph.D.Bill Adams, Ph.D.

Rio TintoRio Tinto

�� Anne Anne FairbrotherFairbrother, , Ph.DPh.D

EPAEPA

�� Don Hayes, Don Hayes, Ph.DPh.D

University of UtahUniversity of Utah

�� TheronTheron Miller, Miller, Ph.DPh.D

DWQDWQ

�� Bill Bill MoellmerMoellmer, Ph.D., Ph.D.

DWQDWQ

�� Brad Brad MardenMarden, M.S., , M.S., 
Fisheries ConsultantFisheries Consultant

�� TerresaTerresa Presser, Ph.D.Presser, Ph.D.

US Geological SurveyUS Geological Survey

�� Joseph Joseph SkorupaSkorupa, Ph.D., Ph.D.

US Fish & WildlifeUS Fish & Wildlife

�� Bill Bill WuertheleWuerthele, M.S., M.S.

EPAEPA



Understanding the Life CycleUnderstanding the Life Cycle

�� DetermineDetermine
�� Movement of Movement of 
Selenium into Selenium into 
the Sedimentsthe Sediments

�� From Sediments From Sediments 
into algae, brine into algae, brine 
flies, and brine flies, and brine 
shrimpshrimp

�� Effect on birds Effect on birds 
of eating brine of eating brine 
flies & shrimpflies & shrimp



Inputs
Output to atmosphere 

via vapor phase

Output to sediment 

via permanent burial

Output, 

bioaccumulation, and 

toxicological 

endpoints in food 

chain

Selenium Study:  4 ComponentsSelenium Study:  4 Components



BiomagnificationBiomagnification up the up the 

Food ChainFood Chain

Selenium in Selenium in 

the Waterthe Water

Brine Fly

Brine Shrimp

How much does 
the Se bio-
magnify between 
the water and the 
bugs? 



BiomagnificationBiomagnification up the up the 

Food ChainFood Chain

Brine 
Flies & 
Brine 
Shrimp

Eared Grebe

California 
Gull

How much does 
the Se bio-
magnify between 
the bugs and the 
birds? 

Black-
Necked 
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BiomagnificationBiomagnification up the Food up the Food 

ChainChain

How much does 
the Se bio-
magnify between 
birds and the 
chicks? 

Birds Chicks

Normal Stunted

Deformed



Steering Steering 

CommitteeCommittee
ScienceScience

PanelPanel

Steering Steering 

CommitteeCommittee
DWQDWQ

PrivatePrivate

ContractorsContractors

Science Science 

PanelPanel
SteeringSteering

CommitteeCommittee DWQDWQ
DWQDWQ

BoardBoard
EEPAPA

Ad Hoc Ad Hoc 

CommitteeCommittee

Develops overall objectives

Develops process

Create Steering Comm.

Main Process Authority

Manages Science Panel

Prepares scope of work

Determines methodology

Identifies research needs

Interprets literature

Recommends standards

Standard Setting ProcessStandard Setting Process

Evaluates SP Recommendations

Contracts w/ consultants

Reports to SP

Performs research

Recommends numeric standard

Makes recommendation

To the Division  of WQ

Prepares rule for presentation

To the WQB

Initiates Rulemaking

Approves final standard



In 2003, USGS In 2003, USGS 

measured some of measured some of 

the highest levels of the highest levels of 

Hg found in U.S. Hg found in U.S. 

surface waterssurface waters
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A poison wind: Toxic mercury blows into Utah from Nevada

Mercury a worry for duck hunters

Government , industry need to do more to resolve mercury issue

M
er

cu
ry

 t
oo

 h
ig

h
 i
n
 U

ta
h
 t

es
t 

fi
sh

It's raining mercury

Activists say Utah should test its waters

for mercury



Funding Secured:  $66,500Funding Secured:  $66,500

-- Sediment samplesSediment samples

-- Water columnWater column

-- Avian tissueAvian tissue

Funding NOT Secured:  $147,500Funding NOT Secured:  $147,500

-- 1 FTE1 FTE

-- 500 samples/year500 samples/year

-- Evaluate hotspotsEvaluate hotspots

Advisories have been Advisories have been 

issued on 9 water bodies issued on 9 water bodies 

and 3 species of ducksand 3 species of ducks



The Mercury CycleThe Mercury Cycle



Mercury Work GroupMercury Work Group

�� Department of HealthDepartment of Health

�� Wildlife ResourcesWildlife Resources

�� Division of Air QualityDivision of Air Quality

�� Division of Water QualityDivision of Water Quality

�� Dept. of AgricultureDept. of Agriculture

�� EPAEPA

�� Duck ClubDuck Club

�� Tribal InterestsTribal Interests

�� University of UtahUniversity of Utah

�� Great Salt Lake KeeperGreat Salt Lake Keeper

�� Anglers GroupAnglers Group

�� Utah Mining AssociationUtah Mining Association

�� PacificorpPacificorp

�� US Geological SurveyUS Geological Survey

�� US Fish & WildlifeUS Fish & Wildlife

�� Environmental CommunityEnvironmental Community

�� Local Health DepartmentLocal Health Department

�� Environmental Response & Environmental Response & 

RemediationRemediation

�� Utah Medical Assoc.Utah Medical Assoc.



Mercury Work Group Purpose:Mercury Work Group Purpose:

�� To provide Utahans with current, accurate To provide Utahans with current, accurate 

and understandable informationand understandable information

�� To develop an ongoing monitoring programTo develop an ongoing monitoring program

�� To share informationTo share information

�� To coordinate and collaborate effortsTo coordinate and collaborate efforts

�� To provide mercury advisory informationTo provide mercury advisory information



Where Do We Go From Here?Where Do We Go From Here?

�� Finalize Hg source protocolFinalize Hg source protocol

�� Execute MOU with Nevada, Idaho, Execute MOU with Nevada, Idaho, 
Region 8, Region 9 and Region 10 to Region 8, Region 9 and Region 10 to 
pool resourcespool resources

�� Continue to pursue fundingContinue to pursue funding

�� Continue GSL monitoring and complete Continue GSL monitoring and complete 
the initial studythe initial study

�� Solicit regional and national interestSolicit regional and national interest



Great
Salt
Lake

Farmington
Bay

Farmington Bay Farmington Bay 

Nutrient Pollution Nutrient Pollution 

StudiesStudies



Beneficial Uses of FB

Support a variety of 
recreational activities

Important feeding and 
nesting grounds for 
migratory birds

Waterfowl and 
shorebirds, 
aquatic life in their 
food chain



Factor Analysis
Environmental Variables

Water

Quality

pH
Total Dissolved Solids
Dissolved Oxygen
Nitrogen
Phosphorus

Water Quality
Factor

Macroinvertebrates

Macroinvertebrate
Factor

Vegetation

Vegetation
Factor



Farmington Bay Stressors

Great
Salt
Lake

Farmington
Bay

Central Davis WWTP
Discharge

North Davis WWTP
Discharge

Reduced mixing between the Great 
Salt Lake and Farmington Bay

Nutrients concentrate in 
FB - EUTROPHICATION

Other 
Anthropogenic

Influences

Other 
Anthropogenic

Influences

Syracuse

Causeway

Built in 1969



Central Question:Central Question:

Is phosphorus impairing Is phosphorus impairing 

the beneficial uses of the the beneficial uses of the 

wetlands and open waters wetlands and open waters 

of Farmington Bay?of Farmington Bay?



Budget for GSL StudiesBudget for GSL Studies

ExpensesExpenses

Farmington BayFarmington Bay $985,000$985,000

GSL Selenium GSL Selenium $2,088,000$2,088,000

TotalTotal $3,073,000$3,073,000

RevenuesRevenues

Nature ConservancyNature Conservancy

Jordan Valley WCDJordan Valley WCD

EPAEPA

Central Davis SDCentral Davis SD

North Davis SDNorth Davis SD

Division of Forestry, Fire Division of Forestry, Fire 
& State Lands& State Lands

Kennecott Utah CopperKennecott Utah Copper

Division of Water QualityDivision of Water Quality



Mono Lake:  $1.6 M annual operating budget

San Francisco Bay Estuary Institute:  $3 M annual 
budget for water quality monitoring

Comprehensive Everglades Restoration Plan:  $10.5 B
(multi-year)

Chesapeake Bay Program:  $15 B over 6 years

Great Lakes Commission:  $20.5 M annual budget (U.S. 
& Canada)

Puget Sound Partnership: $245.3 M annual budget

Salton Sea:  $400 M to $600 M annual sale of municipal 
bonds



�� Institute a Great Salt Lake Watershed Institute a Great Salt Lake Watershed 
Council as a precursor to establishing a Council as a precursor to establishing a 
Great Salt Lake CommissionGreat Salt Lake Commission

�� Investigate longInvestigate long--term funding term funding 
mechanisms for research and protection mechanisms for research and protection 
of the Great Salt Lakeof the Great Salt Lake

�� Invite state, regional and national Invite state, regional and national 
interest in the Great Salt Lakeinterest in the Great Salt Lake

What Lies Ahead?What Lies Ahead?



Questions?Questions?


